Background: Sexually transmitted infection (STI) screening in pregnancy provides an excellent opportunity for secondary prevention. Objective: To document the epidemiology of HIV, hepatitis B, and syphilis among pregnant women at a Guatemalan national hospital. 2008, 33 (0.36%) were to HIV-infected mothers. Conclusion: These 3 STIs were uncommon in our population and did not increase in incidence during the study period. HIV maternal-to-child transmission (MTCT) prevention programs were feasible in our setting.
Introduction
The transmission of hepatitis B virus, syphilis, and HIV from pregnant mothers to their infants is largely preventable. With proper intervention during pregnancy and the postnatal period, the risk of HIV transmission from mother to child can be decreased from 13% to 30% to less than 2%. 1 In newborns, passiveÀactive postexposure prophylaxis of hepatitis B is 85% to 95% effective in preventing infection. 2, 3 Congenital syphilis is largely preventable with injections of penicillin, and screening programs are considered highly cost-effective. 4 Despite our technical ability to decrease vertical transmission of these infections, pregnant women and their children in many countries face dual difficulties: these infections are not diagnosed prenatally and-when they are-risk reduction measures are not available. According to the Joint United Nations Programme on HIV/AIDS (UNAIDS), 630 000 children become HIV infected and 490 000 die every year from AIDS-related illness. 5 Vaccination programs against hepatitis B, although recommended by the World Health Organization (WHO), are not present in many counties. 6 A million pregnancies each year are affected by congenital syphilis. 4 Both lack of prenatal care and lack of access to perinatal interventions are common in Guatemala. The WHO Reproductive Health Database estimates that 14% of pregnant women receive no prenatal care and only 68% receive 4 or more visits (1998) (1999) . Only 41.4% of births are attended by skilled health care personnel (2002). 7 Comprehensive HIV Prevention of Maternal-to-Child Transmission (PMTCT) programs are only in place currently at the 2 national hospitals (Hospital San Juan de Dios and Hospital Roosevelt); both programs are funded by the Global Fund to Fight AIDS, Tuberculosis, and Malaria (Global Fund). Although the prevalence of HIV infection is highest in Guatemalan men, the prevalence in women has shown significant increases in recent years. 8 In 2006, the UNAIDS estimated that 16 000 of the 61 000 people living with HIV/AIDS in Guatemala were women older than 15 years and that 9% of the affected persons were between the ages of 0 to 19 years. 9 Mother-to-child transmission is responsible for nearly all cases of pediatric HIV infection. 10 Reliable estimates of population rates for sexually transmitted diseases (STDs) This study reports on the prevalence of HIV, hepatitis B, and syphilis in pregnant women attending the Hospital General San Juan de Dios (General Hospital). To calculate prevalence estimates, we examined data from the prenatal clinic and the obstetrical emergency room (OB ER).
Methods Setting
The Department of Gynecology and Obstetrics is located within the General Hospital, one of Guatemala's 2 national hospitals. General Hospital serves patients most of whom come from Guatemala City and the northern half of Guatemala.
There are approximately 360 000 admissions and outpatient consultations each year. 13 As a public hospital providing free and low-cost care, the General's Hospital patient population is largely uninsured and working class. The Department of Gynecology and Obstetrics provides outpatient and inpatient gynecology and obstetrics services. Women come to the clinic for scheduled appointments or for one of the limited walk-in appointments. There are an average of 4900 vaginal births and 3000 cesarean sections performed annually. 13 The Clínica Familiar Luis Á ngel García ([CFLAG] Clínica Familiar) is an HIV/AIDS clinic located within the General Hospital. The clinic was one of the first sites in Guatemala to provide comprehensive HIV/AIDS care. It currently treats over 1200 patients living with HIV/AIDS and provides over 6000 outpatient visits a year, of which 15% are to new patients. More than 3000 HIV tests are performed annually on adults and children; 17% of tested patients are HIV positive. The Clínica Familiar is independently managed by the 
Description of Participants and Recruitment
Prenatal clinic. Clínica Familiar counselors offered voluntary, free, rapid HIV, hepatitis B, and syphilis testing during the clinic's morning hours of operation from 7 AM until 10 AM. Counselors made regular announcements in the outpatient waiting areas and offered testing to any pregnant women, irrespective of whether they had a scheduled appointment. All participants voluntarily chose to enroll in the study and gave informed consent by signature or fingerprint. No pregnant woman was excluded.
Obstetrical emergency room. Clínica Familiar nurses offered voluntary rapid HIV, hepatitis B, and syphilis testing free of charge to women at 24þ weeks of gestation who had a viable pregnancy. Testing was offered 24 hours a day, 7 days a week. The only patients excluded were those who had undergone testing within a 3-month period at the prenatal clinic or had proof of recent testing at another clinic. Only a small portion of patients (<1%) refused testing. If the patient was sent from the OB ER to the Labor & Delivery floor before a blood sample could be done on the floor, samples were drawn during labor or immediately following delivery.
Pretest Counseling, Interview, Venipuncture Prenatal clinic. All patients interested in receiving testing were provided with pretest counseling conducted by Clínica Familiar counselors. This counseling consisted of 2 parts. First, study participants were provided with a large-group 15-minute informational session on HIV/AIDS. Topics included a discussion on methods of HIV transmission, common misconceptions about HIV, an explanation of vertical transmission, possible HIV test results, and strategies for protection against HIV. Afterwards, the patients were called individually into a private room with a Clínica Familiar counselor. Counselors offered support and referrals to other institutions as appropriate, such as in cases of abuse. Women who consented, and in whom there was no concern over domestic violence, were tested. Laboratory results were returned to the counselors at 11 AM on the same day.
Obstetrical emergency room. All patients who had not received previous testing were given a brief explanation of HIV/AIDS, syphilis, and hepatitis B and the importance of prenatal testing. The women were then asked to sign a consent form and given a 5-minute interview regarding their sociodemographic background, risk behaviors, and history regarding previous HIV/sexually transmitted infection (STI) testing. A blood sample was drawn and testing was done on the floor, with results delivered generally within 20 to 25 minutes for negative results and 1 hour for HIV-positive results.
Posttest Counseling and Referral
Patients who received a negative HIV result were given further behavioral recommendations as necessary. Patients who received a nonspecific HIV result were asked to return the following day for additional testing. Patients who received a positive HIV result were counseled about the test confirmation process and asked to return the next day to receive confirmatory results. If the results were still positive, patients were provided with additional counseling and referred to CFLAG for treatment the following day. Patients who tested positive for syphilis or hepatitis B were reminded of the dangers to the unborn child and were managed by the obstetrical service.
Obstetrical emergency room floor. All patients with a positive HIV/AIDS test were counseled about the test confirmation process and asked to return for confirmatory results. If results were positive, patients were provided with additional counseling and referred to CFLAG for individual treatment, ongoing prenatal care, and treatment of their child. Patients testing positive for syphilis or hepatitis B were treated in the hospital or at the Clín-ica Familiar.
Treatment Protocols
HIV infection. HIV-infected mothers were given a single dose of zidovudine (ZDV), lamivudine (3TC), and nevirapine (NVP) while in labor. They were offered both cesarean section and tubal ligation.
Postpartum management of the mother depended on her CD4 count. In women who were not placed on highly active antiretroviral therapy (HAART), bitherapy with ZDV/3TC was continued for 2 weeks to avoid resistance to NVP. Infants were given ZDV at birth and then given ZDV monotherapy for the first 6 weeks of life. Women were offered infant formula and encouraged to use this instead of breastfeeding.
Hepatitis B infection.
No specific treatment was given to the mother; after birth, they were referred to the infectious diseases clinic of the hospital. Infants were given vaccination of recombinant hepatitis B at birth; immunoglobulin is not currently available in Guatemala.
Syphilis infection. Pregnant women were treated with 2.4 million units of Benzathine penicillin intramuscularly (IM) every week for 3 weeks. Neonates were given 1 million units of crystalline penicillin IM for 10 days and received a lumbar puncture to rule out neurosyphillis.
Laboratory Analysis
Blood samples were initially analyzed at the ASI laboratory. Later, testing facilities were set up in both the prenatal clinic and the OB ER.
The protocol used to determine a patient's final HIV status followed the national protocol described by the Ministry of Health and Social Assistance of Guatemala in the National AIDS Program. Rapid test results were recorded as positive, negative, or indeterminate for each patient. All positive rapid HIV test results were verified using a second highly sensitive enzyme-linked immunosorbent assay (ELISA) test. If both results were positive, the patient was identified as HIV positive. If the ELISA screen was negative, a Western blot was used for final diagnosis.
Hepatitis B infection was diagnosed by the presence of antibody to hepatitis B core antigen (anti-HBc) by radioimmunoassay (RIA; Abbott Laboratories, Guatemala City, Guatemala). All specimens that were core antibody positive were tested for HbsAg by RIA.
Blood samples were screened for a positive VDRL titer (Wiener Laboratories, Guatemala City, Guatemala). Infections were confirmed using an assay for treponemal antibodies.
Confirmatory Tests
To ensure quality, confirmatory tests were conducted by individuals who were blinded to the results of the initial rapid test.
Data Entry and Statistical Analysis
A records entry specialist in Guatemala entered all HIV/hepatitis B/syphilis test results into a pre-designed, standard Microsoft Access Database. The database was analyzed using Epi Info.
Ethics
This study was approved by the Research Committee at the Hospital General in Guatemala and the IRB of the Montefiore Medical Center in New York. Table 1 presents the prevalence of infection with HIV, hepatitis B, and syphilis among women seen in the prenatal clinic and those tested in the OB ER. Prevalence of these infections was less than 1% in both settings. Over 99% of women accepted STI screening in the OB ER.
Results

Prevalence of STIs
Between August 1, 2007 and July 31, 2008 , there were 9196 deliveries at the Hospital (Dr Mena, personal communication). Of these births, 33 involved HIV-infected mothers (prevalence 0.36%). Two of these children have been found to be HIV infected.
Conclusions
Our data demonstrate that infection with HIV, hepatitis B, and syphilis is occurring at rates of less than 1% in a group of pregnant women receiving care at a large national hospital in Guatemala.
Studies in Latin America have used different methodologies to estimate STI rates in pregnant women. In 1999, Miranda et al studied women attending prenatal clinics in Vitória, a Brazilian coast town. HIV infection was found in 0.8%, active hepatitis B infection (HBsAg positive) in 1.1%, and syphilis (positive rapid plasma reagin (RPR)/confirmatory Microhemagglutination assay -Treponema pallium (MHA-TP) in 3.0%.
14 Based on the data gathered in 2003 at the Tijuana General Hospital in Mexico (not far from the US border), Viani reported an HIV prevalence of 1.12% of women presenting in labor and 0.33% in women seen in antenatal clinics. 15 Our rate of HIV infection is lower than that reported both from the 2004 study in antenatal clinics in Tijuana, Mexico 15 and from the 2001 study in antenatal clinics in Vitória, Brazil.
14 Our rates of HBV and syphilis infection are much lower than those reported in the 2001 Brazil study, and compared to the 2004 Pan American Health Organization (PAHO) report, our syphilis values were lower than any other reported Latin American country (Peru reported a 1% overall prevalence of syphilis). 16 Our data for the prevalence of HIV, hepatitis B, and syphilis generally confirm rates found during the same period at the Hospital Roosevelt 12 and are somewhat lower than those found in local blood bank surveys from 1999 to 2002. 11 Data from the prenatal clinic are limited primarily by the fact that these patients were a self-selected group and thus may not be representative of all the pregnant patients seen at the hospital. In addition, patients presenting for prenatal care generally live in the vicinity of the hospital, so this data may not reflect rates of infection outside of the center of Guatemala City. The lower rates of HIV infection in the OB ER (where nearly all women were tested) would confirm that higher risk woman were tested in the prenatal service. Nonetheless, the prevalence estimates from the prenatal clinic, the OB ER, and the delivery data from 2007-2008 are all similar. Along with the data from Hospital Roosevelt, our study suggests that in a population of sexually active women in Guatemala City, HIV prevalence is less than the 1% often cited for Guatemalan HIV prevalence.
Our data demonstrate that screening for these 3 conditions is feasible. Ongoing data from these programs can help track changes over time in the prevalence of these conditions. It is encouraging that 25 years after the first cases of HIV were reported in Guatemala, prevalence rates among pregnant woman at our institution remain at less than 0.5%. These 3 infections should be prevented. National protocols for STD/HIV testing and prevention during pregnancy need to be developed and implemented. We are developing a model of STD/HIV prevention that is integrated into the routine activities of the prenatal clinic and OB ER rather than existing as a ''special'' program. This model can then be adopted into medical and nursing school training. PMTCT programs must include access to high-quality tests and appropriate treatment. All women in Guatemala should have access to prenatal care. To do this quickly, models need to be developed which incorporate midwives who provide much of the prenatal and delivery care in rural areas. Prevention also includes public health measures to prevent and treat STDs as well as universal vaccination against hepatitis B.
